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(54) CURABLE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin composition which can be cured by merely 
letting it standing at a room temperature and has excellent storage stability by mixing a resin 
obtained by the Michael addition reaction of a specified (meth)acryl- containing compound 
with an aminic active hydrogen containing compound with a resin having non-aminic active 
hydrogen atoms and epoxy-containing compound. 

SOLUTION: This composition comprises a resin (A) having a weight-average molecular 
weight of 1,000-1,000,000 and prepared by the Michael reaction of 20-95 wt.% compound (a) 
having at least two acrylic or methacrylic groups in the molecule and having a weight-average 
molecular weight of below 1 ,000 with 5-80 wt.% compound having at least two aminic active 
hydrogen atoms in the molecule, a resin (B1) having non-aminic active hydrogen atoms and 
an epoxy-containing compound (C). B1 and C may be replaced by a resin (B2) having non- 
aminic active hydrogen atoms and epoxy groups. The non-aminic active hydrogen atom is 
exemplified by a hydroxylic or carboxylic one. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin constituent with which it is used a coating, 
adhesives, a binder, ink, a bulking agent, and for molding materials and which is hardened at a room 
temperature after pouring in into spreading or a mold. 
[0002] 

[Description of the Prior Art] The hardenability resin constituent using active hydrogen, such as a 
carbonyl group, represented by the acetoacetoxy group is illustrated by a USP No. 4,408,018 official 
report, JP,1-121341,A, JP, 1-2049 19, A, a USP No. 5,017,649 official report, JP,6-167355,A, JP,7- 
173262,A, etc. Although these had the description in the curing catalyst, all had the trouble that a curing 
catalyst did not show hardening sufficient at a room temperature which is not mixed with resin and 
mutual, or preservation for one week or more could not be performed in the state of the coating liquid 
before spreading, respectively. 
[0003] 

[Problem(s) to be Solved by the Invention] Artificers found out that the mixture of the resin obtained by 
the reaction of an epoxy compound and amine nature active hydrogen, and an acrylic (meta) radical 
promoted the reaction of active hydrogen and an acrylic (meta) radical remarkably. And this is used, and 
it is only left at a room temperature, and can harden, and the resin constituent excellent in preservation 
stability is offered. 
[0004] 

[Means for Solving the Problem] This invention has an acrylic radical or two or more methacrylic 
radicals in 1 molecule, weight average molecular weight - less than 1000 (Compound a) 20-95 % of the 
weight - and The weight average molecular weight to which it comes to carry out the Michael addition 
reaction of the (Compound b) 5-80 % of the weight which has two or more active hydrogen of amino 
nature in 1 molecule The resin of 1,000-1,000,000 (A), It is related with the hardenability resin 
constituent which consists of resin (Bl) which has active hydrogen other than the amino group, and a 
compound (C) which has an epoxy group. Moreover, it is related with the hardenability resin constituent 
with which the weight average molecular weight to which it comes to carry out the Michael addition 
reaction of the (Compound b) 5-80 % of the weight to which it has an acrylic radical or two or more 
methacrylic radicals in 1 molecule, and weight average molecular weight has two or more active 
hydrogen of amino nature in less than 1000 (Compound a) 20-95 % of the weight and 1 molecule 
consists of resin (B-2) which has the active hydrogen and the epoxy groups other than the resin (A) of 
1,000-1,000,000, and the amino group. Moreover, active hydrogen other than the amino group is related 
with the above-mentioned hardenability resin constituent characterized by being the methine hydrogen 
or methylene hydrogen permuted by two pieces or three functional groups which are chosen 
independently of a carbonyl group, a carboxyl group, a carbamoyl group, a cyano group, or a nitro 
group. Furthermore, it is related with the above-mentioned hardenability resin constituent characterized 
by including a compound (a) one to 80% of the weight to the whole resin constituent. 
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[0005] 

[Embodiment of the Invention] Into 1 molecule used by this invention, it has an acrylic radical or two or 
more methacrylic radicals, and the Pori (meta) acrylic ester of polyfunctional alcohol or a polyfunctional 
phenol is mentioned for weight average molecular weight as less than 1000 compound (a), for example. 
[0006] Specifically, it is the di(meth)acrylate of 2 organic-functions alcohol, such as ethylene glycol, 
propylene glycol, diethylene-glycol, dipropylene glycol, Methylene glycol, tripropylene glycol, 
tetraethylene glycol, tetrapropylene glycol, polyethylene-glycol, polypropylene-glycol, butanediol, 2, 
and 2-dimethyl propanediol, pentanediol, and hexandiol, and [0007]. A phthalic acid, hexahydrophthalic 
acid, a maleic acid, a succinic acid, a malonic acid, The di(meth)acrylate of the polyalkylene glycol 
denaturation object of 2 organic-functions carboxylic acids, such as hexanedioic acid, or an 
epichlorohydrin denaturation object, The Pori (meta) acrylate of the polyalkylene glycol denaturation 
object of the carboxylic acid more than trivalent [ of trimellitic acid, pyromellitic acid, hexahydro 
pyromellitic acid, etc. ], or an epichlorohydrin denaturation object, The di(meth)acrylate of the 
epichlorohydrin denaturation object of the bisphenol A derivative, the Pori (meta) acrylate of the 
polyalkylene glycol denaturation object of an iso SHINURU acid derivative, [0008] The Pori (meta) 
acrylate of polyfunctional phenols, such as the Pori (meta) bitter taste lied of polyfunctional alcohol, 
such as a glycerol, trimethylol propane, pentaerythritol, dipentaerythritol, a mannitol, and a sorbitol, the 
polyalkylene glycol denaturation object of those, or an epichlorohydrin denaturation object, a catechol, 
resorcinol, a hydroquinone, a FURORO glycine, and pyrogallol, etc. is mentioned. Two or more sorts of 
these may be used. 

[0009] moreover, as a compound (b) which is used by this invention and which has two or more active 
hydrogen of amino nature in 1 molecule Monomethylamine besides ammonia, ethylamine, propylamine, 
A butylamine, pentylamine, hexylamine, cyclohexylamine, A heptyl amine, an octyl amine, 
methylhydrazine, an ethyl hydrazine, Alkylene chains, such as benzylamine, phenethylamine, N, and N- 
dimethyl propylamine, And the amine, methoxyethoxy ethoxy ethylamine which have the one 1st class 
amino group, Polyalkylene chains, such as methoxy propyl propylamine and methoxy polyethyleneoxy 
ethylamine, And the amine which has the one 1st class amino group, ethylenediamine, 
propylenediamine, 1, 6-hexa diamine, diethylenetriamine, triethylenetetramine, The amine which has 
two or more secondary amine, such as the amine and N which have the two or more 1st class amino 
groups, such as a melamine, and N'-dimethyl ethylenediamine, Moreover, the amine which has 
functional groups which have partial saturation double bonds, such as annular amines, such as a 
piperazine, and allylamine, such as an amine and ethanolamine, is mentioned. Moreover, the compound 
which has two or more secondary amine which permutes some active hydrogen and is obtained by ethyl 
acrylate or the methyl chloride in the amine which has the two or more above-mentioned 1st class 
amines may be used. Two or more sorts of these amines may be used. 

[0010] The resin (A) used by this invention has an acrylic radical or two or more methacrylic radicals in 
1 molecule, makes the (Compound b) 5-80 % of the weight to which weight average molecular weight 
has the one or more 1st class amino groups or the two or more 2nd class amino groups in less than 1000 
(Compound a) 20-95 % of the weight and 1 molecule react, and is obtained. This reaction is a 
polymerization reaction by carrying out Michael addition between the acrylic (meta) radical of a 
compound (a), and the amino group of a compound (b). A Michael addition reaction is ordinary 
pressure, and a compound (a) and a compound (b) are agitated or vibrated, and it makes them react 
within a container as generally known. Although it is compoundable also in a non-solvent, if the inside 
of ether system solvents, such as alcoholic solvent, such as amide system solvents, such as N.N- 
dimethylformamide, N,N-dimethylacetamide, and hexa methyl phospho RASUTORIAMIDO, a 
methanol, ethanol, propanol, and a butanol, diethylether, dioxane, and a tetrahydrofuran, or solvents, 
such as water, is used, the reaction rate of resin (A) will improve. 

[001 1] Although the temperature of reaction time reacts at a room temperature and serves as resin (A) 
when a compound (a) contains an acrylic radical, you may heat to solvent ring current temperature after 
neglect at a room temperature for the improvement in molecular weight. Reaction time is made to react 
on the conditions for about three days from 5 minutes. When the obtained resin (A) performs 
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sedimentation purification by the petroleum ether, a hexane, etc. and a low molecular weight constituent 
is removed, its physical properties after hardening improve and it is desirable. 
[0012] As for the weight average molecular weight of resin (A), it is desirable that it is styrene 
conversion and is 1,000-1,000,000 in GPC (gel permeation chromatography). It is 3,000-500,000 more 
preferably. When smaller than this, hardening may become poor by the low molecular weight 
constituent. Moreover, when larger than this, compatibility with resin (B) worsens. In order to make 
weight average molecular weight of resin (A) or more into 1000, using together the compound which 
has three or more acrylic (meta) radicals in 1 molecule as a compound (a), or the compound which has 
three or more active hydrogen of amino nature in 1 molecule as a compound (b) is recommended. 
[0013] In case resin (A) is compounded, theoretically, the loadings ratio of a compound (a) and a 
compound (b) should have a desirable thing with equal chemical equivalent of the acrylic (meta) radical 
of a compound (a) and chemical equivalent of the active hydrogen of the amino nature of a compound 
(b). However, in fact, it has the influence of the viscosity of reaction mixture etc., and the ratio of the 
chemical equivalent is not necessarily related to hardenability. Therefore, in order to make weight 
molecular weight of resin (A) or more into 1000, the optimum value of the combination will be chosen 
between (Compound a) 20-95 % of the weight and (Compound b) 5-80 % of the weight. 
[0014] Next, active hydrogen as indicated to be active hydrogen other than the amino group of the resin 
(B-2) which has the active hydrogen and the epoxy groups other than the resin (Bl) which has active 
hydrogen other than the amino group used by this invention, and the amino group by the general 
formula 1 besides a hydroxyl group, a sulfhydryl group, and a carboxyl group is mentioned. 
- X-CH(Y)-Z- (general formula 1) 

(Here, although X, Y, and Z do not have especially limitation, at least one shows the functional group 
chosen from a carbonyl group, a carboxyl group, a carbamoyl group, a cyano group, or a nitro group.) 
[0015] It is desirable especially that active hydrogen is the methine hydrogen permuted by two or more 
functional groups chosen independently of a carbonyl group, a carboxyl group, a carbamoyl group, a 
cyano group, or a nitro group or methylene hydrogen. This is the case where at least two of X, Y, and Z 
have the above-mentioned functional group, in the above-mentioned general formula 1. As such active 
hydrogen, malonic-acid residue (X, Z= carboxyl group, Y=H), the aceto acetyl group (X= carbonyl 
group, Y=H, Z= carboxyl group), the aceto carbamoyl group (X= carbonyl group, Y=H, Z= carbamoyl 
group), cyanoacetic-acid residue (X= cyano group, Y=H, Z= carboxyl), nitro acetic-acid residue (X= 
nitro group, Y=H, Z= carboxyl group), etc. are mentioned. 

[0016] In order for resin (Bl) or resin (B-2) to have these active hydrogen, there is a method of carrying 
out the polymerization of the monomer which has these active hydrogen, and obtaining it. For example, 
there is the approach of carrying out vinyl polymerization of the acrylic ester which has active hydrogen, 
such as 2-hydroxyethyl (meta) acrylate, 2-mercapto ethyl (meta) acrylate, an acrylic acid (meta), and 
acetoacetoxylethyl (meta) acrylate, (meta). 

[0017] Moreover, a copolymer with acrylic (meta) monomers, such as vinyl monomers, such as styrene, 
vinylpyridine, vinyl pyrrolidone, and vinyl acetate, acrylic-acid (meta) alkyl ester, and acrylic-acid 
(meta) Pori (alkyl oxy) ester, is also further used for the acrylic ester which has the above and active 
hydrogen (meta) suitably. 

[0018] In the case of resin (B-2), it is necessary to carry out copolymerization of the monomer which 
has epoxy groups, such as glycidyl (meta) acrylate, further. 

[0019] In addition, the polymerization object of a bisphenol derivative and an epichlorohydrin derivative 
which has a hydroxyl group per the epoxy resin which has a hydroxyl group, phenoxy resin, and repeat 
is mentioned to an end as an example of resin (Bl). Moreover, resin (Bl) and resin (B-2) may be mixed 
and used. 

[0020] As for the weight average molecular weight of resin (B), it is desirable that it is styrene 
conversion and is 1,000-2,000,000 in GPC (gel permeation chromatography). It is 10,000-1,000,000 
more preferably. When smaller than this, hardening may become poor by the low molecular weight 
constituent. Moreover, when larger than this, compatibility with resin (A) worsens. 
[0021] As for the compound (C) which has the epoxy group used by this invention, epichlorohydrin, 
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phenyl-glycidyl-ether, styrene oxide, cyclohexene-oxide, butene oxide, glycidyl (meta) acrylate, 
glycidyl cinnamate, allyl compound phenyl ether, vinyl cyclohexene monoepoxide, 1, and 3- 
butadienemonoepoxide etc. is mentioned. Two or more sorts of these may be used. 
[0022] As for a compound (C), it is desirable to use in addition to resin (A), resin (Bl), or the whole 
resin of resin (B-2) by 1 - 100% of the weight of the ratio. Although a compound (C) is not 
indispensable when resin (B-2) is used, it is used suitably. In this case, it is desirable that the epoxy 
monomer of resin (B-2) and the sum total of a compound (C) use in addition to the whole resin by 1 - 
100% of the weight of the ratio. 

[0023] In order to improve the hardenability of the resin constituent of this invention, it is desirable to 

use said compound (a) in addition to the whole resin by 1 - 80% of the weight of the ratio. 

[0024] Resin (A), resin (Bl) or resin (B-2), and the need are accepted, and it is made to agitate, rotate or 

vibrate within a container, mixes, and let a compound (C) or a compound (a) be a resin constituent. At 

this time, heat 150 degrees C or less may be applied, and uniform mixing may be promoted. Moreover, 

coloring agents, such as a titanium white and various pigments, lubricant, etc. may be added. When 

carrying out optical processing, various sensitizing dye may be added further. 

[0025] Although the resin constituent of this invention is hardened at a room temperature, it may 

promote hardening by processing of heat, light, or an electron ray. When heat-treating, it heats below 

250 degrees C. Although there is especially no limitation in a heat source, generally heat circuit system 

oven or a heating roller is used. When carrying out optical processing, there is especially no limitation in 

the light source, and a mercury lamp, a xenon lamp, a metal halide lamp, a fluorescent lamp, an 

incandescent lamp, various laser, etc. are mentioned to it. Moreover, when processing with an electron 

ray, the inside low voltage electron accelerator of various kinds is used. 

[0026] 

[Example] Next, although an example explains this invention to a detail further, this invention is not 
limited to this. 

[0027] (Synthetic example 1) Butylamine (BA) 1 evening churning of 3.65g, 2,2-dimethyl propane 1,3- 
diol diacrylate (NP)5.3 lg, and the trimethylolpropane triacrylate (TMP) 7.4 lg was carried out at the 
room temperature in methanol 15.0g, and the resin (A-l) solution was obtained. The weight average 
molecular weight was shown in Table 2. 

(Synthetic examples 2-5) Resin solution (A-l) - (A- 10) was obtained using the compound (a) which 
showed the compound (b) shown in Table 1 in Table 1 instead of the butylamine of the synthetic 
example 1 instead of 2,2-dimethyl propane 1 of the synthetic example 1, and 3-diol diacrylate. The 
weight average molecular weight was shown in Table 2. in addition, front Naka and HA - hexylamine, 
OA octyl amine, and 9EG - a pentaerythritol thoria chestnut rate and PE4 show pentaerythritol 
tetraacrylate, and, as for propylene oxide denaturation bisphenol A diacrylate (product made from the 
Kyoeisha chemistry), and DCP, in DPE, hydrogenation dicyclopentadienyl diacrylate (product made 
from the Kyoeisha chemistry) and PE3 show [ polyethylene-glycol diacrylate (product made from the 
Kyoeisha chemistry) and BP ] dipentaerythritol hexaacrylate. 
[0028] 

Table 1 Synthetic example (resin solution) Compound (a) Compound (b) 

The inside of 0 More than g The inside of 0 More than g 1 (A-l) BA (3 65) 

NP (5.31) TMP (7.41) 2 (A-2) BA (3.65) NP (6.37) TMP (5.93) 3 (A-3) BA (3.65) 9EG(s) (13.06) PE3 

(7.45) 4 (A-4) HA (5.06) BP (14.22) PE4 (8.81) 5 (A-5) OA (6.46) DCP (7.55) DPE (14.46) 

[0029] 

Table 2 A synthetic example (resin solution) Styrene equivalent weight 

average molecular weight 1 (A-l) 3.0x103 2 (A-2) 2.5x103 3 (A-3) 2.0x103 4 

(A-4) 3.5x103 5 (A-5) 4.0x103 [0030] (Synthetic example 6) Dissolved 2- 

acetoacetoxylethylmethacrylate (AAEM) 50g and methyl methacrylate (MMA) 50g and 
azobisisobutyronitril 3g in lOOg of ethyl acetate, it was made to react at ring current temperature under 
nitrogen-gas-atmosphere mind for 8 hours, and the resin solution (Bl-1) was obtained. 
(Synthetic examples 7-10) Resin solution (Bl-2) - (B-2 -2) was obtained instead of the 
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acetoacetoxylethylmethacrylate of the synthetic example 6, and methyl methacrylate using the monomer 
shown in Table 3. The weight average molecular weight was shown according to Table 4. In 2-cyano 
acetoxy ethyl methacrylate and BMA, butyl methacrylate and GMA express glycidyl methacrylate and, 
as for front Naka and ST, HEMA expresses [ styrene and CAEM ] 2-hydroxyethyl methacrylate. 
[0031] 

Table 3 Synthetic example (resin solution) Monomer The inside of Q More 

than g 6 (Bl-1) AAEM(50) MMA (50) 7 (Bl-2) AAEM(50) ST (50) 8 (Bl-3) 

CAEM (50) BMA (50) 9 (B-2 -1) AAEM(50) MMA(45) GMA(5) 10 (B-2 -2) HEMA(5) MMA (90) 
GMA (5) [0032] 

Table 4 Synthetic example (resin solution) Styrene equivalent weight average 

molecular weight 6 (Bl-1) 4.7x104 7 (Bl-2) 5.4x104 8 (Bl-3) 4.6x104 9 (B-2 

-1) 6.0x104 10 (B-2 -2) 6.5x104 [0033] (Example 1) After carrying out cast 

coating of the lOOg [ of resin (A-l) solutions ], lOOg [ of resin (Bl-1) solutions ], and phenyl-glycidyl- 
ether (PGE) 20g to the glass plate by 50 micrometers in thickness after 3-hour churning mixing at the 
room temperature and drying it at 1 evening room temperature, it was immersed in ethyl acetate for 30 
minutes, and the amount of remaining extraction was shown in it in Table 4. Moreover, the condition of 
this mixed resin solution was shown in Table 4. 

(Examples 2-9) The rest performed the same actuation as an example 1 using the resin solution which 
showed the resin solution shown in Table 5 in Table 5 instead of the resin (Bl-1) solution of an example 
1 instead of the resin (A-l) solution of an example 1. The result was shown in Table 6. 
(Examples 10 and 1 1) Instead of PGE of an example 1, the rest performed the same actuation as an 
example 1 using the compound (C) shown in Table 5. The result was shown in Table 6. 
(Examples 12 and 13) The rest performed the same actuation as an example 1 by the daily dose which 
showed the amount of a resin (A-l) solution and the resin of resin (Bl-1) in Table 5 among examples 1. 
The result was shown in Table 6. 

(Example 14) Further, 20g (TMP) of trimethylolpropane triacrylate was added, and the rest showed the 
result of having performed the same actuation as an example 1 to the presentation of an example 1, 
according to Table 6. 

[0034] (Examples 1-3 of a comparison) By the presentation shown in Table 5, the result of having 
operated it was shown by the same evaluation approach as an example 1 according to Table 6. 
[0035] 

Table 5 Example Resin (A) solution Resin (B) solution Compound (C) 

1 (A-l) (Bl-1) PGE 2 (A-l) (Bl-2) PGE 3 (A-l) (Bl-3) PGE 4 (A-l) (B-2 -1) 

PGE 5 (A-l) (B-2 -2) Nothing 6 (A-2) (Bl-1) PGE 7 (A-3) (Bl-1) PGE8 (A-4) PGE (Bl-1) 9 (A-5) 
(Bl-1) PGE10 (A-l) GMA (Bl-l)l 1 (A-l) (Bl-2) GMA12 (A-l) PGE (Bl-l)13 (A-l) (Bl-1) Example 
of PGE14 (A-l) PGE (Bl-1) comparison 1 Nothing (A-l) Example 2 of a PGE comparison Nothing 

(Bl-1) Example 3 of a PGE comparison (A-l) (Bl-1) Nothing [0036] 

Table 6 Example The amount of ethyl-acetate remaining extraction (%) The 

condition of the coating liquid of one week after 1 90 Good 2 88 Good 3 90 

Good 4 85 Fitness 5 75 Good 6 85 Good 7 80 Good 8 80 is good. 9 80 Fitness 10 85 Fitness 1 1 80 
Fitness 12 80 Fitness 13 80 Fitness 14 95 Example 1 of a good comparison 0 Example 2 of a good 

comparison 0 Example 3 of a good comparison 0 Fitness [Effect of the 

Invention] By this invention, it excels in preservation stability and the resin constituent which can be 
hardened at a room temperature is offered. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The hardenability resin constituent with which the weight average molecular weight to which 
it comes to carry out the Michael addition reaction of the (Compound b) 5-80 % of the weight to which 
it has an acrylic radical or two or more methacrylic radicals in 1 molecule, and weight average 
molecular weight has two or more active hydrogen of amino nature in less than 1000 (Compound a) 20- 
95 % of the weight and 1 molecule consists of the resin (A) of 1,000-1,000,000, resin (Bl) which has 
active hydrogen other than the amino group, and a compound (C) which has an epoxy group. 
[Claim 2] The hardenability resin constituent with which the weight average molecular weight to which 
it comes to carry out the Michael addition reaction of the (Compound b) 5-80 % of the weight to which 
it has an acrylic radical or two or more methacrylic radicals in 1 molecule, and weight average 
molecular weight has two or more active hydrogen of amino nature in less than 1000 (Compound a) 20- 
95 % of the weight and 1 molecule consists of resin (B-2) which has the active hydrogen and the epoxy 
groups other than the resin (A) of 1 ,000- 1 ,000,000, and the amino group. 

[Claim 3] The hardenability resin constituent according to claim 1 or 2 characterized by active hydrogen 
other than the amino group being the methine hydrogen or methylene hydrogen permuted by two pieces 
or three functional groups which are chosen independently of a carbonyl group, a carboxyl group, a 
carbamoyl group, a cyano group, or a nitro group. 

[Claim 4] Furthermore, the hardenability resin constituent according to claim 1 to 3 characterized by 
including a compound (a) one to 80% of the weight to the whole resin constituent. 



[Translation done.] 
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